Six novel biological active podands based on N-arylthiosemicarbazide were synthesized from 1,5-bis(2-formylphenoxy)-
Introduction
Acyclic analogues of crown ethers (podands) have been received a great attraction by research groups around the world. Studying on synthesis and bioactivities of podands prepared from Shiff reaction of thiosemicarbazides with aldehydes was reported by Russian scientists from 70s-90s of previous century.
[ [1] [2] [3] [4] [5] [6] The typical bioactivity of this class is tuberculostatic activity (in vitro) which mainly depends on the nature of substituents as well as oxyethylene groups due to theirs ability of making complex. [1, 2, [5] [6] [7] Recently, researches on the antibacterial and cytotoxicity, anticancer (in vitro) of podands containing thiosemicarbazides moiety has been reported. [8, 9] Studying was carried out on 60 types
Novel Podands Containing N-Arylthiosemicarbazide Moiety of cancer cells from malignant tumors at different tissues: lung cell, breast cell… [9] In addition, this type of podand is also an important part in structures of azacrown ether compounds [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] and other crownophane [22] or polycyclic crownophane [23] which are studying hardly by scientists in recent years. Therefore, the development of synthetic methods of compounds containing "privilege" fragments including polyether and N-arylthiosemicarbazide derivatives as well as exploration of bioactivities of these podands are interesting targets. This publication has been firstly mentioned on several new podands (3af) which were successfully prepared from phenylthiosemicacbazide derivatives (1ac). Their structures were ascertained from IR, 1 H NMR, 13 C NMR and MS analysis. Crystallization solvents, melting points, yields %, and all spectral data of the compounds are given in experimental section.
Experimental
Melting points were determined by using a Raga melting point apparatus. IR spectra were recorded on Shimadzu FT IR PC (S) 8201 spectrometer by using KBr pellets and the absorption frequencies are expressed in reciprocal centimeters (cm
−1
). NMR spectra were taken on BRUKER 500 MHz spectrometer using TMS as an internal reference. The chemical shifts were expressed in parts per million (ppm). ESI-MS were recorded in LTQ orbitrap XL mass spectrometer, Thermo Scientific Company.
General method for synthesis of podand 3. A mixture of 0.5 mmol aldehyde compound, 1 mmol of 4-arylthiosemicarbazide and 10 ml of EtOH was refluxed on water bath in 2 h. After the completion of reaction indicated by TLC spot change, the mixture was filtered, dried and recrystallized in dichloromethane and gave compounds 3. 
s).
The bioactivities of synthesized podands was evaluated based on previously published methods (antimicrobial activity [24, 25] and cytotoxic activity [26, 27] ).
Results and Discussion
The synthesis of podands (3af) was carried out in the same manner (Scheme 1), in which N-arylthiosemicarbazide (1ac) and polyether (2ab) reacted at boiling point of ethanol.
In general, it took 2 hours to complete this reaction with high yield after purification. The synthesized compounds appeared as colorless or light-yellowish crystalline substances, soluble in polar solvents such as DCM, DMF, DMSO. This type of podand in numerous publications was normally made with the free NH 2 -terminal residues. It looked simpler than our case with podand containing N-aryl as terminal group. As a consequence, changing the R substituents attached in benzene ring leaded to the different compounds of (1ac) and (3af) so on. The proposed structures of substances (3af) were confirmed by spectroscopic techniques.
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The IR spectrum of podand 3a showed bands around 1250 cm -1 and 1070 cm -1 due to the ν(C=S) and δ(C=S), respectively. The bands observed at 3100-3200 cm -1 were assigned to two groups of ν(N-H) vibrations. The 1 H NMR spectra of the podand in CDCl 3 solutions with assignments are described in experimental part. The presence of secondary amine protons appeared at δ=9.17 ppm (1H) and δ=9.15 ppm (1H) as singlet in which proton of NH attached with aryl ring has lower shift compared with the last. The azomethine proton resonated at δ=8.25 ppm (s, 1H). The methylene protons appeared at δ=4.19 ppm (t, 2H) and δ=3.91 ppm (t, 2H) toward podands 3ac containing three oxygen atoms (3a, for example). With the last podands 3df containing four oxygen atoms, the methylene protons resonated at δ=4.43 ppm (m, 4H), δ=3.91 ppm (m, 4H), 3.83 ppm (br.s, 4H), respectively (3e, for example). The spectrum of (SH 20) . The starting concentration of 50 μg/ml for each compound was prepared and diluted step by step until there wasn't any positive signal of antimicrobial activity. The obtained result showed that most of new podands, excepted compound 3c, have antimicrobial activity on the fungi Aspergillus niger (439) with the MIC 25 µg/ml (Table 1) .
Besides, the new podands (3b, 3d-f) were evaluated in vitro for their cytotoxic activity against several human cancer cell lines as Hep-G2 (Human hepatocellular carcinoma), LU-1 (Human lung adenocarcinoma), RD (Human rhabdomyosarcoma) and FL (Human cervix carcinoma) and the results are summarized in Table 2 . 
Conclusion
In this study, we successfully synthesized various derivatives of podand 3 which may attract interest in the viewpoint of search for novel azacrown ethers or azacrownophane. We also showed the results of bioactivities test performed on these new podands. compounds (3b, 3d-f) in four human cancer cell lines: Hep-G2; LU-1; RD; FL.
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